A water extract from the bark of guar roots inhibited germination of conidia and growth of mycelia of several plant pathogenic fungi. Germination of conidia and growth of mycelia of other test fungi were either stimulated or not affected by the extract. Fewer sclerotia were produced by Phymatotrichum omnivorum in soil with the extract than in soil without the extract.
wheat grown in environmental chambers (2).
This study was undertaken to determine the effect of the extract from the bark of guar roots on the germination of conidia and growth of mycelia of several other fungi.
MATERIALS AND METHODS
The following fungi were used in this study: B. sorokiniana isolated from the subcrown internode of wheat; Cladosporium sp. Link ex Fr. isolated in the laboratory; Colletotrichum graminicola (Ces.) G. W. Wils isolated from sorghum, Sorghum bicolor (L.) Moench; a second culture of C. graminicola isolated from oats, Avena sativa L.; C. trifolii Bain isolated from alfalfa, Medicago sativa L.; Drechslera avenacea (Curt. ex Cke.) Shoem., isolated from oat; Drechslera turcica (Pass. Guar plants were collected from field plots, and the bark was stripped from the roots. Bark was air dried and then ground in a Wiley mill using a 20-mesh screen. Extracts of the bark were prepared from 35 g of ground bark stirred in 200 ml of methanol and then in 200 ml of acetone for 30 min. The mixture was passed through four layers of cheesecloth, and the methanol and acetone insoluble bark material was spread on a sheet of aluminum foil to air dry. This dried bark material was blended in 420 ml of water at low speed for 5 sec and then stirred for 1 hr. The mixture was drained and then squeezed through four layers of cheesecloth. The liquid portion was transferred to a beaker and placed in the refrigerator at 5 C for about 16 hr to allow sedimentation to occur. The upper solution was then pipetted from the beaker and flash evaporated to near dryness at 45 C; it was further dried and stored in a desiccator at 22-25 C.
Concentrations of 7.5 and 15 mg of guar extract/ml of water were used for germination assays of conidia on glass slides (2). Germination of conidia was also determined after inoculation of spores on Difco potato-dextrose agar (PDA) in 3.5 X 1 cm petri dishes with the extract incorporated into the medium at 7.5 and 15 mg/ml of water.
The effect of different concentrations of guar root extract on the radial growth of fungi was determined on PDA amended with extract at levels of 0, 2.5, 5, 10, and 15 mg/ml of water. The inhibitory effect of guar root extract was compared with that of an extract from the bark of cotton roots prepared in the same manner and at the same concentrations. Three 6 X 1.5 cm petri dishes with each extract and concentration were centrally inoculated with either a 2 X 2 mm mycelial plug from a culture of each test fungus or a sclerotium, as was the case with S. rolfsii.
The effect of the extract from guar roots on the formation of sclerotia by P. omnivorum was tested in soil. Houston black clay (150 g, dry weight) was mixed with 100 ml of water in 250-ml flasks. Sorghum seed (5 g) was placed on the surface of the mixture, and the mixture was autoclaved 30 min. Then 0, 1.25, 2.5, 5, and 10 mg of guar root bark extract per gram of soil (in5 ml of water) were added to flasks and autoclaved 20 min. Three flasks per concentration were prepared. Each flask was then inoculated with a 3 X 3 mm mycelial plug of P. omnivorum. The fungus was incubated at 22-25 C for 48 days and then sclerotia were recovered from the soil by washing soil through a 1.00-mm sieve. The sclerotia were then dried and weighed.
The radial growth of B. sorokiniana, C. trifoli, and P. omnivorum was further tested on PDA with 0, 0.06, 0.13, 0.25, 0.50, 1.00, and 2.00 mg of guar root extract per milliliter water in the medium. A 2 X 2 mm mycelial plug removed from a culture of each of the three test fungi was used to centrally inoculate agar amended with each of the extract concentrations in 6 X 1.5 cm petri dishes. This test was replicated three times.
Cultures were incubated in the laboratory at 22-25 C. Colony diameters were measured daily and growth rates computed. Data were evaluated by analysis of variance and Duncan's multiple range test. B. sorokiniana, C. graminicola, C. trifolii, D. avenacea, and S. tritici was less after exposure to guar root extract than germination of conidia in water on glass slides. Germination of conidia by F. oxysporum f. sp. vasinfectum, F. semitectum, P. recondita f. sp. tritici, U. tritici, and V. dahliae in contact with guar root extract was either not greatly changed or was increased, compared with conidia not exposed to the guar extract (Table 1) .
RESULTS

Germination of conidia of
Germination of conidia of V. dahliae was increased, but germ tubes of conidia were shorter in the guar extract than those of conidia incubated in water (Table 1) .
The radial growth of most of the fungi was less when grown on the medium with 2.5 mg of guar extract per milliliter of water than on the medium without the extract (Table 2) . However, the growth of Cladosporium sp., F. oxysporum f. sp. vasinfectum, N. vasinfecta, and V. dahliae was either not changed or was greater on the medium with 2.5 mg of guar extract than on the medium with no extract. The growth rates of all the fungi except F. oxysporum f. sp. vasinfectum were less at concentrations of 5, 10, and 15 mg of guar extract in the medium than on the medium without the guar extract (Table 2) .
There were no apparent differences in the growth rates of fungal colonies on the PDA medium containing cotton root extract and the unamended PDA medium (Table 2) .
Radial growth rates of B. sorokiniana, C. trifolii, and P. omnivorum on agar with 1-2 mg extract per milliliter of water in the medium were half the rate of the
